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DETAILED ACTION 
Claim Rejections - 35 USC §102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 8 and 1 1 are rejected under 35 U.S.C. 102(e) as being anticipated by Nallan et al. 
(US/2004/0002223). 

Re claim 8, Nallan et al. disclose a method manufacturing of a semiconductor device 
comprising sequential steps of: forming an insulating film (402) made of ZrC>2 or Hf02 over a 
surface of a semiconductor substrate (414); covering a partial surface area of the insulating film 
with a mask pattern (406) (i.e., gate pattern); exposing a region of the insulating film (402) not 
covered with the mask pattern to one plasma selected from a group consisting of nitrogen 
plasma, argon plasma and ammonia plasma (see Page 1, Paragraph 0016); and etching a portion 
of the insulating film (see Page 1, Paragraph 0016; Page 2, Paragraph 0026 - 0027; Pages 3-4; 
Figs. 4a and 4b) . 

Re claim 1 1 , Nallan et al. disclose a method manufacturing of a semiconductor device 
comprising sequential steps of: forming an insulating film (402) made of zirconia or hafiiia over 
a surface of a semiconductor substrate (414); forming a gate electrode (406) on a partial surface 
area of the insulating film (402); exposing a region of the insulating film not covered with the 
gate electrode to one plasma selected from a group consisting of nitrogen plasma, argon plasma 
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and ammonia plasma (see Page 1, Paragraph 0016); etching a portion of the gate insulating film; 
and by using the gate electrode (see Page 1, Paragraph 0016; Page 2, Paragraph 0026 - 0027; 
Pages 3-4; Figs. 4a and 4b) 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

4. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nallan et al. 
(US/2004/0002223), as applied in Paragraph 2 above, and in view of Tsunashima et al. 
(US/2001/0023120). 

Re claim 9 as applied to claim 8 in Paragraph 2 above, Nallan et al. disclose all the 
claimed limitations including removing the gate dielectric layer. 

However, Nallan et al. do not specifically disclose using sulfuric acid or mixture liquid of 
sulfuric acid and hydrogen peroxide to etch the insulating layer. 
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Tsunashima et aL disclose using the sulfuric acid in order to remove the insulating layer 
comprises zirconium oxide layer (see Page 8, Paragraph 00140). 

Both Nallan et aL and Tsunashima et aL teachings are directed to fabricating MOSFET 
device including forming of the high K gate dielectric layer. Therefore, the teachings of Nallan 
et al. and Tsunashima et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Nallan et al. reference with etching of 
the insulating layer using sulfuric acid as taught by Tsunashima et al. in order to form a 
patterned gate stack by using sulfuric acid to remove (etch) the amorphous metal oxide layer 
insulating (gate dielectric film). 

5. Claims 1-3, 7, and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Aoyama (US/6,150,221) in view of Callegari et al. (US/6,573,197). 

Re claim 1, Aoyama discloses a method of manufacturing semiconductor device the 
method comprises: forming an a gate insulating film (2) (see Fig. 4 A) over a surface of a 
semiconductor substrate (1); covering a partial surface area of the insulating film with a mask 
(i.e., gate electrode) pattern (3); implanting ions into a region of the insulating film (2) not 
covered with the mask pattern (3) (see Fig. 4B) using the gate pattern as a mask to give damages 
to the insulating film to transform the region of the insulating film and the substrate not covered 
by the gate electrode in to amorphous (i.e., the ion implant such as Si, Ge or As used is capable 
of to amorphize the gate insulating layer as well as the substrate); and by using the mask pattern 
as a mask, etching a portion of the insulating film (see Fig. 4C) (see Figs. 4A-4D; Col. 4, line 21 
- Col 5, line 5). 
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Although it is well known in the art to use high dielectric constant gate insulating 
material such as ZrC>2 or Hft>2, Aoyama does not specifically disclose the insulating film (i.e., 
the gate dielectric film) being zirconia (ZrOi) or hafhia (Hf02). 

Callegari et al. disclose a method fabricating FET device having high dielectric constant 
gate insulating layer (see Abstract). As Callegari et al. disclose that "A variety of high-dielectric 
constant, i.e., high-k, materials such as binary metal oxides including aluminum oxide (AI2O3), 
zirconium oxide (ZrOi), hafnium oxide (HfO?), lanthanum oxide (La 2 03), titanium oxide 
(TiC>2), as well as their silicates and aluminates; and perovskite-type oxides including a titanate 
system material such as barium titanate, strontium titanate, barium strontium titanate (BST), 
lead titanate, lead zirconate titanate, lead lanthanum zirconate titanate, barium lanthanum 
titanate, barium zirconium titanate; a niobate or tantalate system material such as lead 
magnesium niobate, lithium niobate, lithium tantalate, potassium niobate, strontium aluminum 
tantalate and potassium tantalum niobate; a tungsten-bronze system material such as barium 
strontium niobate, lead barium niobate, barium titanium niobate; and Bi-layered perovskite 
system material such as strontium bismuth tantalate, bismuth titanate are known in the art." 
(see Callegari et al. Col. 1, lines 35-52). 

Both Aoyama and Callegari et al. teachings are directed to fabricating MOSFET device 
including forming of the gate dielectric layer. Therefore, the teachings of Aoyama and Callegari 
et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Aoyama reference with the gate 
insulating film comprises zirconia or hafhia as taught by Callegari et al. because the high K 
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dielectric layer such as ZrC>2 or Hft^ exhibit high thermal stability and low leakage current and 
as result the device performance would have been enhanced as well known in the art. 

Re claim 2, as applied to claim 1 above, Aoyama and Callegari et al. in combination 
disclose all the claimed limitations including the limitations during implanting ions into a 
region of the insulating film (2) not covered with the mask pattern, the ions being ions of an 
element not generating carriers when the ions are implanted into the semiconductor substrate 
(see Figs. 4A-4D; Col 4, line 21 - Col 5, line 5; Callegari et al. Col. 1, lines 35-52). 

Re claim 3, as applied to claim 1 above, Aoyama and Callegari et al. in combination 

disclose all the claimed limitations including the limitations the ions being ions of an element 

selected from a group consisting of silicon, germanium, argon and xenon (see Figs. 4A-4D; Col. 

4, line 21 - Col 5, line 5; Callegari et al. Col. 1, lines 35-52). 

Re claim 7, Aoyama discloses a method manufacturing of a semiconductor device 

comprising steps of: forming a gate insulating film (2) over a surface of a semiconductor 

substrate (1); covering a partial surface area of the insulating film with a mask pattern; 

transforming a region of the insulating film not covered with the mask pattern to an amorphous 

state using the mask pattern as mask; etching the insulating film transformed to the amorphous 

state (see Figs. 4A-4D; Col. 4, line 21 - Col 5, line 5). 

Although it is well known in the art to use high dielectric constant gate insulating 

material such as ZrC>2 or Hf02, Aoyama does not specifically disclose the insulating film (i.e., 

the gate dielectric film) being zirconia (Zr02) or hafhia (Hft)2). 

* 

Callegari et al. disclose a method fabricating FET device having high dielectric constant 
gate insulating layer (see Abstract). As Callegari et al. disclose that "A variety of high-dielectric 
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constant, i.e., high-k, materials such as binary metal oxides including aluminum oxide (AI2O3), 
zirconium oxide (ZrO^h hafnium oxide (HfOA lanthanum oxide (La2C>3), titanium oxide 
(T1O2), as well as their silicates and aluminates; and perovskite-type oxides including a titanate 
system material such as barium titanate, strontium titanate, barium strontium titanate (BST), 
lead titanate, lead zirconate titanate, lead lanthanum zirconate titanate, barium lanthanum 
titanate, barium zirconium titanate; a niobate or tantalate system material such as lead 
magnesium niobate, lithium niobate, lithium tantalate, potassium niobate, strontium aluminum 
tantalate and potassium tantalum niobate; a tungsten-bronze system material such as barium 

> 

strontium niobate, lead barium niobate, barium titanium niobate; and Bi-layered perovskite 
system material such as strontium bismuth tantalate, bismuth titanate are known in the art." 
(See Callegari et al. Col. 1, lines 35-52). 

Both Aoyama and Callegari et al. teachings are directed to fabricating MOSFET device 
including forming of the gate dielectric layer. Therefore, the teachings of Aoyama and Callegari 
et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Aoyama reference with the gate 
insulating film comprises zirconia or hafhia as taught by Callegari et al. because the high K 
dielectric layer such as Zr02 or Hft)2 exhibit high thermal stability and low leakage current and 
as result the device performance would have been enhanced as well known in the art. 

Re claim 10, Aoyama discloses a method manufacturing of a semiconductor device 
comprising steps of: forming an insulating film (2) over a surface of a semiconductor substrate 
(1); forming a gate electrode (3) on a partial surface area of the insulating film (2); implanting 
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ions into a region of the insulating film (2) not covered with the gate electrode to transform the 
region of the insulating film and the substrate not covered by the gate electrode in to amorphous 
(i.e., the ion implant such as Si, Ge or As used is capable of to amorphize the gate insulating 
layer as well as the substrate); etching a portion of the gate insulating film; implanting impurity 
ions (7 8) into a surface layer of the semiconductor substrate (1) on both sides of the gate 
electrode (3); implanting impurity ions into a surface layer of the semiconductor substrate on 
both sides of the gate electrode (3) using the gate electrode as a mask (see Figs. 4A-4D; Col. 4, 
line 21 -Col 5, line 5). 

Although it is well known in the art to use high dielectric constant gate insulating 

material such as ZrC>2 or HfC>2, Aoyama does not specifically disclose the insulating film (i.e., 

the gate dielectric film) being zirconia (Z1O2) or hafhia (Hf0 2 ). 

Callegari et al. disclose a method fabricating FET device having high dielectric constant 
gate insulating layer (see Abstract). As Callegari et al. disclose that "A variety of high-dielectric 
constant, i.e., high-k, materials such as binary metal oxides including aluminum oxide (AI2O3), 
zirconium oxide (ZrO^ hafnium oxide (HfO?), lanthanum oxide (La 2 C>3), titanium oxide 
(Ti0 2 ), as well as their silicates and aluminates; and perovskite-type oxides including a titanate 
system material such as barium titanate, strontium titanate, barium strontium titanate (BST), 
lead titanate, lead zirconate titanate, lead lanthanum zirconate titanate, barium lanthanum 
titanate, barium zirconium titanate; a niobate or tantalate system material such as lead 
magnesium niobate, lithium niobate, lithium tantalate, potassium niobate, strontium aluminum 
tantalate and potassium tantalum niobate; a tungsten-bronze system material such as barium 
strontium niobate, lead barium niobate, barium titanium niobate; and Bi-layered perovskite 
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system material such as strontium bismuth tantalate, bismuth titanate are known in the art." 
(See Callegari et al. Col. 1, lines 35-52). 

Both Aoyama and Callegari et al. teachings are directed to fabricating MOSFET device 
including forming of the gate dielectric layer. Therefore, the teachings of Aoyama and Callegari 
et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Aoyama reference with the gate 
insulating film comprises zirconia or hafiiia as taught by Callegari et al. because the high K 
dielectric layer such as ZrC>2 or HfC>2 exhibit high thermal stability and low leakage current and 
as result the device performance would have been enhanced as well known in the art. 
6. Claims 4-6 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Aoyama (US/6,150,221) in view of Callegari et al. (US/6,573,197), and further in view of 
Tsunashima et al. (US/2001/0023120). 

Re claims 4, 5, and 6, as applied to claims 1-3 respectively in Paragraph 5 above, 
Aoyama and Callegari et al. in combination disclose all the claimed limitations including 
removing the gate dielectric layer. 

However, the combination of Aoyama and Callegari et al. do not specifically disclose 
using sulfuric acid or mixture liquid of sulfuric acid and hydrogen peroxide to etch the insulating 
layer. 

Tsunashima et al. disclose using the sulfuric acid in order to remove the insulating layer 
comprises zirconium oxide layer (see Page 8, Paragraph 00140). 
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Aoyama, Callegari et al., and Tsunashima et al. teachings are directed to fabricating 
MOSFET device including forming of the gate dielectric layer. Therefore, the teachings of 
Aoyama, Callegari et al., and Tsunashima et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Aoyama and Callegari et al. reference 
with etching of the insulating layer using sulfuric acid as taught by Tsunashima et al. in order to 
form patterned gate stack by using sulfuric acid to remove (etch) the amorphous metal oxide 
layer insulating (gate dielectric film). 

Re claim 12, Aoyama discloses a method of manufacturing semiconductor device the 
method comprises: forming an a gate insulating film (2) (see Fig. 4 A) over a surface of a 
semiconductor substrate (1); covering a partial surface area of the insulating film with a mask 
(i.e., gate electrode) pattern (3); implanting ions into a region of the insulating film (2) not 
covered with the mask pattern (3) (see Fig. 4B) using the gate pattern as a mask to give damages 
to the insulating film to transform the region of the insulating film and the substrate not covered 
by the gate electrode into amorphous (i.e., the ion implant such as Si, Ge or As used is capable of 
to amorphize the gate insulating layer as well as the substrate); and by using the mask pattern as 
a mask, etching a portion of the insulating film (see Fig. 4C) (see Figs. 4A-4D; Col. 4, line 21 - 

» 

Col 5, line 5). 

Although it is well known in the art to use high dielectric constant gate insulating 
material such as ZrC>2 or Hf02, Aoyama does not specifically disclose the insulating film (i.e., 
the gate dielectric film) being zirconia (Zr02) or hafhia (Hf02). 
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Callegari et al. disclose a method fabricating FET device having high dielectric constant 
gate insulating layer (see Abstract). As Callegari et al disclose that "A variety of high-dielectric 
constant, i.e., high-k, materials such as binary metal oxides including aluminum oxide (AI2O3), 
zirconium oxide (ZrOA hafnium oxide (HfOVh lanthanum oxide (La 2 03), titanium oxide 
(TiCb), as well as their silicates and aluminates; and perovskite-type oxides including a titanate 
system material such as barium titanate, strontium titanate, barium strontium titanate (BST), 
lead titanate, lead zirconate titanate, lead lanthanum zirconate titanate, barium lanthanum 
titanate, barium zirconium titanate; a niobate or tantalate system material such as lead 
magnesium niobate, lithium niobate, lithium tantalate, potassium niobate, strontium aluminum 
tantalate and potassium tantalum niobate; a tungsten-bronze system material such as barium 
strontium niobate, lead barium niobate, barium titanium niobate; and Bi-layered perovskite 
system material such as strontium bismuth tantalate, bismuth titanate are known in the art." 
(see Callegari et al. Col. 1, lines 35-52). 

Both Aoyama and Callegari et al. teachings are directed to fabricating MOSFET device 
including forming of the gate dielectric layer. Therefore, the teachings of Aoyama and Callegari 
et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Aoyama reference with the gate 
insulating film comprises zirconia or hafhia as taught by Callegari et al. because the high K 
dielectric layer such as Zr0 2 or HfC^ exhibit high thermal stability and low leakage current and 
as result the device performance would have been enhanced as well known in the art. 
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However, the combination of Aoyama and Callegari et al. do not specifically disclose 
using sulfuric acid or mixture liquid of sulfuric acid and hydrogen peroxide to etch the insulating 
layer. 

* 

Tsunashima et al disclose using the sulfuric acid in order to remove the insulating layer 
comprises zirconium oxide layer (see Page 8, Paragraph 00140). 

Aoyama, Callegari et al., and Tsunashima et al. teachings are directed to fabricating 
MOSFET device including forming of the gate dielectric layer. Therefore, the teachings of 
Aoyama, Callegari et al., and Tsunashima et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Aoyama and Callegari et al. reference 
with etching of the insulating layer using sulfuric acid as taught by Tsunashima et al. in order to 
form patterned gate stack by using sulfuric acid to remove (etch) the amorphous metal oxide 
layer insulating (gate dielectric film). 

Response to Arguments 
7. Applicants' arguments filed on September 29, 2004 have been fully considered but they 
are not persuasive. 

Applicants argue that "the cited reference does not teach the order of steps as claimed in 
claims 8 and 11..." 

In response to applicants' argument, it is respectfully submitted that Nallan et al, as 
applied in Paragraph 2 above, teach all the claimed limitations including exposing of the 
substrate to the plasma treatment then etching of the gate dielectric layer 402 after the plasma 
treatment. (See Figs. 4a and 4b). 
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Claims are given their broadest reasonable interpretation in light of the supporting 
disclosure. See In re Morris, 127 F.3d 1048, 1054-55, 44 USPQ2d 1023, 1027-28 (Fed. Cir. 
1997). Limitations appearing in the specification but not recited in the claim are not read into the 
claim. See In re Prater, 415 F.2d 1393, 1404-05, 162 USPQ 541, 550-551 (CCPA 1969). See 
also In re Zletz, 893 F.2d 319, 321-22, 13 USPQ2d 1320, 1322 (Fed. Cir. 1989). 

Therefore, the rejection of claims 8 and 11 under 35 U.S.C. 102 is deemed proper. 

With respect to claims rejections of claims 1-7, 9, and 10, applicants arguments 
pertaining to U.S. Patent 5,468,657 and IEEE references are moot because these references 
neither part of the prior art applied in the rejections nor recited by the Office as pertinent art and 
have no relevant fact to the issue in hand. 

With respect to 1-3, 7 and 10, the combination of Aoyama '221 and Callegari et al. 
disclose the claimed invention of the instant application. Therefore, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

Similarly the combination of Aoyama '221, Callegari et al. and Tsunashima et al. 
'002310 also teach all the claimed limitations as applied to in Paragraph 6 herein above. 

Therefore, the prima facie case of obviousness has been met and the rejection under 35 
U.S.C. § 103 is deemed proper. 
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Conclusion 

8. Applicants' amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

« 

Correspondence 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brook Kebede whose telephone number is (571) 272-1862. The 
examiner can normally be reached on 8-5 Monday to Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on (571) 272-1855. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
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